Dietary sodium intake and urinary dopamine and sodium excretion during the course of blood pressure development in Dahl salt-sensitive and salt-resistant rats.
Recent studies have suggested that dopamine (DA) formed within the kidney may play an important role in promoting sodium excretion, and that renal production and excretion of DA is determined by dietary sodium intake. Inasmuch as increased sodium consumption produces hypertension in Dahl salt-sensitive (DS) rats but not in Dahl salt-resistant (DR) rats, the present study was designed to examine the relationship between sodium consumption and urinary excretion of DA in these rats. DS and DR rats were placed on either high sodium chloride (8%) or low sodium chloride (0.4%) diets at 4 weeks of age and their systolic blood pressure (SBP), urine volume, urinary sodium and catecholamine excretion were measured once every week for the next 4 weeks. High sodium chloride diet increased SBP in DS rats at 6 weeks of age and SBP continued to rise until they were 8 weeks old. The SBP of DR rats did not reach hypertensive levels when they were given high sodium chloride diet. The SBP of DS rats on low sodium chloride diet was significantly higher than DR rats on the same diet. The urinary DA excretion increased with age in all four groups of rats and was similar when they were 8 weeks old. However, both DS and DR rats on high sodium chloride diet excreted greater amounts of sodium and had increased urine volume compared to the DS and DR rats on low sodium chloride diet. There were no significant differences in urinary NE or E excretion in these four groups of rats. Kidney levels of DA and NE were significantly lower in DS compared to DR rats on high sodium chloride diet. These results show that although there are no differences in urinary DA excretion between rats on low and high sodium intake, both DS and DR rats on high sodium chloride diet are able to exhibit a natriuretic response. The DS rats eliminate sodium at the expense of an elevated SBP whereas DR rats stay normotensive. Therefore, it appears that alterations in mechanisms controlling renal vascular resistance rather than sodium excretion are responsible for the development of hypertension in DS rats.